A tetracycline-repressible transactivator approach suggests a shorter half-life for tyrosine hydroxylase mRNA.
Long-term increases in catecholamine release result in elevated levels of the mRNA for tyrosine hydroxylase (TH), the rate-limiting enzyme in the biosynthesis of these compounds. This increase is due, in part, to increased transcription. However, recent evidence suggests that increased stability of TH mRNA may also play a role. One of the problems in studying the stability of the TH message is the limitation of current methods for assessing transcript half-life. In this study the regulation of the expression of the rat TH gene was placed under the control of a tetracycline (Tet)-repressible transactivator (tTA). In the absence of doxycycline (Dox), an analogue of Tet, TH mRNA was synthesized. However, when Dox was present, transcription of TH message was essentially totally suppressed, and the resulting degradation of the TH mRNA provided an index of the half-life of this message. With this approach the computed half-life of TH mRNA was significantly shorter than that determined following actinomycin D administration. This effect was not due to some unique feature of the chimeric gene used to synthesize TH mRNA or to an untoward effect of the Tet analogue used to suppress TH transcription.